25 Optical properties of Chromophoric (CDOM) and Fluorescent Dissolved Organic 26 Matter (FDOM) were characterized in the Nordic Seas including the West Spitsbergen Shelf 27 during June-July of 2013, 2014 and 2015. The CDOM absorption coefficient at 350 nm, 28 a CDOM (350) showed significant interannual variation (T test, p<0.00001). In 2013, the highest 29 average a CDOM (350) values (a CDOM (350) = 0.30±0.12 m -1 ) were observed due to the influence 30 of cold and low-saline water from the Sørkapp Current in the southern part of West 31 Spitsbergen Shelf. In 2014, a CDOM (350) values were significantly lower (T test, p<0.00001) 32 than in 2013 (av. a CDOM (350) = 0.14±0.06 m -1 ), which was associated with the dominance of 33 warm and saline Atlantic Water (AW) in the region, while in 2015 intermediate CDOM 34 absorption (av. a CDOM (350) = 0.19±0.05 m -1 ) was observed. In situ measurements of three 35 FDOM components revealed that fluorescence intensity of protein-like FDOM dominated in 36 surface layer Nordic Seas. Concentrations of marine and terrestrial humic-like DOM were 37 very low and distribution of those components were generally vertically homogenous in the 38 upper ocean (0-100 m). Fluorescence of terrestrial and marine humic-like DOM decreased in 39 surface waters (0-15 m) near the sea-ice edge by dilution of oceanic waters by sea-ice melt 40 water. The vertical distribution of protein-like FDOM was characterized by a prominent sub-41 surface maximum that matched the subsurface chlorophyll a maximum and was observed 42 across the study area. The highest protein-like FDOM fluorescence was observed in the 43 Norwegian Sea in the core of warm AW. There was a significant relationship between the 44 protein-like fluorescence and chlorophyll a fluorescence (R 2 =0.65, p<0.0001, n=24490), 45 which suggests that phytoplankton was the primary source of protein-like DOM in the Nordic 46 Seas and West Spitsbergen Shelf waters. Observed variability of selected spectral indices 47 (spectral slope coefficient, S 300-600 , carbon-specific CDOM absorption coefficient at 254 and 48 350 nm, SUVA 254 , a* CDOM (350)) and non-linear relationship between CDOM absorption and 49 spectral slope coefficient also indicate a dominant marine (autochthonous) source of CDOM 50 and FDOM in the study area. Further, our data suggest that a CDOM (350) cannot be used to 51 predict dissolved organic carbon (DOC) concentrations in the study region, however the slope 52 coefficient (S 300-600 ) shows some promise to be used.
influences the West Spitsbergen Shelf. Remaining part of Polar Water from the Barents Sea 153 flows southwestward along the eastern slope of the Spitsbergenbanken (SPB) towards Bear 154 Island as the Bjørnøya Current (BC) (Loeng, 1991) where: λ 0 is a reference wavelength (here 350 nm), and K is a background constant 229 representing any possible baseline shifts not due to CDOM absorption. Simultaneous 230 calculation of three parameters: a CDOM (350), S, and K were done according to Equation (2) in 231 the spectral range between 300 and 600 nm by non-linear regression. CDOM absorption coefficient values are also included at two other wavelengths: a CDOM (375) and a CDOM (443) to 233 enable direct comparison of our results with previously published studies. In 2014 the range 234 of spectral slope coefficient had to be reduced to 300-500 nm due to spectra disturbances 235 over 500 nm in data set from the western and northern Spitsbergen shelf. To assess the effect 236 of the narrower spectral range on spectral slope coefficient calculations we calculated slopes 237 for both spectral ranges in 2013 and 2015. On average, spectral slope coefficient in the 238 spectral range 300-500 nm was higher by 1. Temperature-Depth probe (Seabird Electronics, USA).
285
Spectral light absorption, a() and beam attenuation, c(), coefficients were measured 286 at nine wavelengths (412, 440, 488, 510, 532, 555, 650, 676, and 715 nm) . The ac-9 plus 287 calibrations were performed regularly. After cleaning with ultrapure water, stability 288 instruments readings were inspected with in-air measurements. The required correction of 289 absorption signal for scattering was performed with so-called proportional method where 290 zero absorption is estimated at 715 nm (Zaneveld et al., 1994) . Subtraction of absorption 291 coefficients from attenuation coefficients determined volume scattering coefficient, b().
Excitation channel and the maximum emission of light detector of the MicroFlu-Chl 293 chlorophyll a fluorometer were set at 470 nm and at 686 nm, respectively. Recorded 294 chlorophyll a fluorescence intensity signals, I FChla were reported as analog voltage output in 295 the range 0-5 V DC. The instrument setup is described in detail in Granskog et al. (2015b) .
296
FDOM was measured using a 3-channel WETLabs WetStar fluorometer equipped 297 with two laser LEDs that excited the water sample inside the flow-through quartz cell at 280 298 and 310 nm, and two detectors to measure emission intensity at 350 and 450 nm. Such 299 construction allowed for combinations of three channels with distinct excitation/emission 300 features in specific peak areas as given in Coble (1996) : Channel 1 (CH1), ex./em. 310/450 301 nm, represents marine ultraviolet humic-like peak C and marine humic-like peak M; Channel 302 2 (CH2), ex./em. 280/450 nm, represents UVC terrestrial humic-like peak A; and Channel 3 303 (CH3), ex./em. 280/350 nm, represents the protein-like tryptophane peak T ( Figure S1 ). I CHn
304
is the fluorescence intensity at particular channel where n denotes the channel number from 1 305 to 3. Recorded I CHn could be transformed from raw instrument counts into either the quinine introduced (see Table S1 ).
329
The epipelagic layer of the Nordic Seas is dominated by AW and PSW, and waters 330 formed in the mixing process and local modifications (precipitation, sea-ice melt, riverine 331 run-off, and surface heating or cooling) of these two water masses. AW masses were usually 332 characterized by potential temperature and density thresholds defined by Rudels et al. (2005) 333 (Table S1 ). To better distinguish AW from PSW, we added a third criterion: any water mass (443)), spectral slope coefficient in range 275-295 nm (S 275-295 ), spectral slope coefficient in range 300-600 nm (S 300-600 ).
425
Water masses were classified according to Rudels et al. (2005) with minor modifications (see Table S1 ). 
Optical properties of different water masses 429
All measured salinity and temperature values are presented in the temperature-salinity p<0.0001, n = 7290, red line in Figure 5a ).
502
The same relationship was confirmed using data from discrete water samples. A 503 statistically significant relationship between I CH3 and Chla values was found in both years, or removed (Stedmon et al., 2011; Granskog et al., 2012 
